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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the tunnel kiln for calcinating a ceramic honeycomb structure object — setting : sintering field; 
located in the lower stream of a river of the carbonaceous ingredient removal field which has a plenum 
chamber field and two or more removal areas, and is located in the lower stream of a river of said plenum 
chamber field, and said carbonaceous ingredient removal field — and — Exhaust-air removal network; which 
leads to said removal area of said emission field for removing the emitted carbonaceous ingredient 
effectively 

****** — the tunnel kiln characterized by things. 

[Claim 2] The tunnel kiln according to claim 1 characterized by including the exhaust port where said 
removal area for removing the carbonaceous ingredient with which said exhaust air removal network was 
emitted was alike, respectively, and at least one has been arranged. 

[Claim 3] The tunnel kiln according to claim 1 characterized by arranging said exhaust port on the roof, side 
attachment wall, or base of said kiln. 

[Claim 4] The tunnel kiln according to claim 1 characterized by arranging said exhaust port on the roof of 
said kiln. 

[Claim 5] said exhaust air term — the 2nd collection — the tunnel kiln according to claim 2 characterized by 
leading to the conduit effectively. 

[Claim 6] said 2nd collection — a conduit — respectively — alike ~ said 2nd collection — the tunnel kiln 
according to claim 5 characterized by preparing the 2nd damper valve for controlling the amount of the 
emission carbonaceous ingredient removed through each of a conduit. 

[Claim 7] said 2nd collection ~ each of a conduit — the main collection — the tunnel kiln according to claim 
5 characterized by leading to the conduit effectively. 

[Claim 8] said main collection — the tunnel kiln according to claim 7 characterized by preparing the main 
damper valve for controlling the whole quantity of the emission carbonaceous ingredient removed from a 
firing environments in the conduit. 

[Claim 9] said main collection ~ the tunnel kiln according to claim 7 characterized by the conduit leading to 
a ventilating fan effectively. 

[Claim 1 0] said exhaust air removal network — a conduit — the tunnel kiln according to claim 9 
characterized by including an inside reaction control system further. 

[Claim 11] the temperature in a temperature monitor list with said reaction control system more expensive 
than fixed temperature — setting — said main collection — a conduit and said 2nd collection — the tunnel kiln 
according to claim 1 0 characterized by including the network for introducing hypoxia gas into a conduit. 
[Claim 12] The tunnel kiln according to claim 10 characterized by being gas by which said hypoxia gas was 
rich in nitrogen or C02. 

[Claim 13] said reaction control system ~ said ventilating fan and said main collection — a conduit and said 
2nd collection — the location during the node when a conduit leads — said main collection — the tunnel kiln 
according to claim 10 characterized by leading to a conduit effectively. 

[Claim 1 4] The tunnel kiln according to claim 1 1 characterized by being closed in order that said main 
damper valve may suspend removal of a carbonaceous ingredient. 

[Claim 15] In the approach of calcinating ceramic honeycomb structure the non-calcinated object containing 
the raw material of an existing quantum containing the carbonaceous ingredient of a certain amount which 
can be used as a baking honeycomb object : Emission of said carbonaceous ingredient is started. Process 
which removes the part at least before it calcinates said honeycomb structure non-calcinated object within a 
firing environments with sufficient temperature and time amount to attain enough and said carbonaceous 
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ingredient reacts to coincidence within said firing environments; 
♦ *****-- the approach characterized by things. 

[Claim 16] The approach according to claim 15 characterized by removing said carbonaceous ingredient 
near the location where said carbonaceous ingredient in kiln is emitted. 

[Claim 17] The approach according to claim 15 characterized by including the process further heated with 
sufficient time amount and temperature to start the inversion to the baking honeycomb object of said 
ceramic honeycomb structure non-calcinated object, and attain enough. 

[Claim 18] The approach according to claim 15 characterized by said carbonaceous ingredient containing 
the hydrocarbon ingredient of the liquid which has volatilization lower than about 600 degrees C, 
decomposition, or evaporation temperature, or a solid-state. 

[Claim 1 9] The approach according to claim 1 8 characterized by said carbonaceous ingredient containing a 
macromolecule binder, a hydrocarbon oil, a wax binder, or graphite. 

[Claim 20] The approach according to claim 15 which said raw material which can be sintered is the mixture 
of kaolin clay, talc, an alumina, and other cordierite formation ingredients, and is characterized by being 
combined with other raw materials in said mixture of said raw material, and being contained in the effective 
amount which can be used as the baking honeycomb object the main crystal phase of whose is cordierite, 
respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This application asserts the Alan tea which applies for on December 22, 1997, uses for the baking approach 
of "ceramic honeycomb object, and baking, and is entitled ****** tunnel kiln", and dull (Alan T.Dull), and 
the U.S. temporary patent application 60th / preferentialism of No. 068 or 487 by Edward EFU ZUNIKKU 
(Edward F.Zunic). [ Thomas S HINKURU (Thomas S.Hinkle), the Christopher S wit (Christopher S.Witte) 
and ] 
[0002] 

This invention relates to the tunnel kiln fitted to the baking approach of the cellular ceramic object from a 
batch and such a baking process containing a lot of organic substance which causes a problem in more detail 
about the baking approach of a cellular ceramic object. 
[0003] 

Background of invention , the ceramic product, i.e., the ceramic honeycomb structure object, i.e., the 
cellular ceramic object, of a honeycomb configuration Mix with various carbonaceous ingredients 
containing the extrusion and the shaping assistant for forming a plasticization batch in water and a list for a 
ceramic ingredient, and ceramic a non-calcinated object is created. The ceramic non-calcinated object was 
fabricated on the ceramic non-calcinated object of a honeycomb configuration by the extrusion of a 
plasticization batch, and, finally it has been built by calcinating honeycomb configuration ceramic a non- 
calcinated object at fixed temperature in a firing furnace. 
[0004] 

An organic binder, a plasticizer, and lubricant, such as methyl cellulose, a carboxymethyl cellulose, 
polyvinyl alcohol, and stearin acid alkali metal, are especially contained in the extrusion and the shaping 
assistant which are used for the above-mentioned baking of a honeycomb structure object. 
[0005] 

Furthermore, the carbonaceous ingredient of others like graphite has been included in the batch as a pore 

formation agent. 

[0006] 

It is known that carbonaceous ingredient emission or disassembly of a carbonaceous ingredient is, the 
oxidation, i.e., the exothermic reaction, which emits a lot of heat. Exothermic reaction is started at first, the 
surface, i.e., the lateral part, of mold goods, and the initial temperature gradient to which the lateral part of a 
ceramic object gets hotter than a core is produced. Then, the exothermic reaction of a surface, i.e., a lateral 
part, ceases, and an exothermic reaction field is moved to the interior of wear. Since it has the cellular 
structure which a common base consists of a ceramic ingredient which is a good insulator, for example, 
cordierite, and contains many channels, it is difficult to remove heat effectively from a ceramic object by 
conduction or the convection current. Furthermore, since the cellular structure has remarkable surface area 
and the reaction of the binder of 02 in a firing environments is promoted, the above-mentioned internal 
exoergic effectiveness intensifies further. Therefore, a ceramic object has forward or a negative temperature 
difference during emission of a carbonaceous ingredient, or [ namely, / that the temperature of the core of a 
ceramic object becomes higher than the front face of a ceramic object, and/or the temperature of the near ] — 
or it becomes low. With carbonaceous ingredients, such as an organic binder, if it starts in a 100 to 600- 
degree C temperature requirement or the non-calcinated body contains graphite, the above-mentioned 
exothermic reaction started in a 500-1000-degree C temperature requirement will produce a remarkable 
temperature gradient between the inside part of mold goods, and a lateral part. This temperature gradient in 
mold goods makes the stress which may make mold goods generate a crack on a ceramic object. Especially 
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this phenomenon is applied to the mold goods which contain large-sized cellular ceramic mold goods or an 

organic material so much. 

[0007] 

The crack initiation and growth which are produced as a result of [ its ] the above-mentioned temperature 
gradient are controlled, and the technique to control is known well. It includes producing the low 
temperature flame which lowers burner flame temperature, using superfluously the air for one burner 
combustion of such a technique, therefore makes a temperature gradient small, corresponds, and makes a 
wear heating rate small. However, a lot of excess air produces the ambient atmosphere which contains the 
organic substance and the oxygen which reacts at the high rate of the like which is not desirable, therefore 
accelerates organic substance emission, and raises internal exothermic reaction. Therefore, minimization of 
the temperature gradient generated during organic substance emission cannot be attained if not based on the 
baking schedule which depended on the baking schedule which time amount requires extremely, or was 
carefully adjusted in the specific wear in kiln. 
[0008] 

Generally in periodic mold kiln, use of the ambient atmosphere control which affects emission of a 
carbonaceous ingredient is known. For example, refer to U.S. Pat. No. 4,404,166 (WICHI Junior (Wiech, 
Jr)), No. 4,474,731, No. 4,661,315, and No. 4,927,577 for OOTAKA (Ohtaka) etc. (WICHI Junior etc.). 
(BURAUNRO (Brownlow) etc.) Although it is shown that it is effective in use with periodic mold kiln 
enough, generally by the tunnel kiln, it is thought from atmospheric air (20.9% of oxygen) flowing into a 
firing environments considerably that the approach of these patents is not effective. 
[0009] 

It is indicated as an approach for using a pulse baking technique as an alternative of proportionality baking 
to also control and control the temperature gradient in periodic mold kiln. Pulse baking includes lowering a 
heating rate, without using only high baking burner output condition and low baking burner output 
condition, and using a lot of excess air (oxygen). For example, please refer to the Europe patent application 
public presentation No. 0,709,638 which is indicating the baking approach of the ceramic Plastic solid using 
the furnace which has the burner which repeats a high power baking condition and a low-power output 
baking condition by turns. In periodic mold kiln, use of this pulse baking technique has a difficulty in using 
the pulse calcinating method for a tunnel kiln, although it is effective to some extent and crack initiation is 
reduced. It is necessary to control the atmospheric-air penetration to the organic substance emission area of 
kiln by the patency of a tunnel kiln with another means. 
[0010] 

Therefore, the purpose of this invention is quality and is by offering the approach having been improved for 
baking of a ceramic honeycomb structure object and tunnel kiln which guarantee stable production of a 
product without a crack to solve the above-mentioned problem of the conventional technique. 
[0011] 

Outline of invention It is in the purpose of this invention offering the approach and kiln for baking of a 
ceramic honeycomb structure object with which an above-mentioned problem is eliminated, and baking of 
the inside part of a honeycomb structure a non-calcinated object and a lateral part enables more uniform 
manufacture of a ceramic honeycomb structure object though there are more few cracks and a short- time 
cycle is used. 
[0012] 

The description of this method of calcinating ceramic honeycomb structure the non-calcinated object 
containing the organic substance, i.e., a carbonaceous ingredient, is removing some carbonaceous 
ingredients [ at least ] emitted from the non-calcinated body, before making an ingredient react within the 
firing environments of kiln. 
[0013] 

The kiln according to this invention is a tunnel kiln containing sintering field; located in the lower stream of 
a river of carbonaceous ingredient emission field; which has two or more removal areas located in the lower 
stream of a river of the following iplenum chamber field; plenum chamber fields, and a carbonaceous 
ingredient emission field. This tunnel kiln contains further the exhaust air removal system which leads to the 
emission field for removing the emitted carbonaceous ingredient effectively. As for this exhaust air removal 
system, being located in the roof of each removal area is desirable, and it includes at least one exhaust port 
which leads to the ventilating fan for removing the emitted carbonaceous ingredient from the emission field 
of kiln, and exhausting it effectively. 
[0014] 
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Detailed description An accompanying drawing is referred to in order to understand this invention further. 
[0015] 

The ceramic baking approach and equipment according to this invention are based on the knowledge 
acquired by investigating conventional baking kiln and its conventional baking condition. Generally by the 
conventional calcinating method used in order to convert a plasticization batch, i.e., ceramic a non- 
calcinated object, into a ceramic product, a temperature gradient arises between the interior, the outside 
surface, i.e., the surface, by the extrusion of the organic substance, i.e., a carbonaceous ingredient, contained 
in a start batch, or exoergic emission of a shaping assistant, i.e., a core. By the organic binder and the 
extrusion assistant, emission of the above-mentioned organic substance, i.e., a carbonaceous ingredient, is 
started among about 100-600 degrees C, and is started among about 500-1000 degrees C with an ingredient 
like graphite. Although it is enough to produce the stress which may still turn around the reinforcement of 
mold goods a top, dissipation of it is carried out quite easily, but since dissipation of the heat generated in 
the rim section, i.e., a surface, is not carried out for the insulation of cellular structure and a cordierite 
ceramic object, it is more troublesome. [ of the heat generated with the core of a ceramic object ] drawing 1 
shows typical surface / core temperature distribution of the cordierite ceramic honeycomb object which was 
alike as usual and was calcinated which is not desirable. This temperature gradient is a temperature gradient 
which makes the baking object manufactured cause not only the crack by baking but heat induction 
deformation. It becomes easy to start this phenomenon as the cell wall object of a cellular object becomes 
thinner and a eel consistency becomes higher, and as the organic binder used in order to maintain the 
structural integrity of a cellular object, and an ingredient like graphite become a large quantity more again at 
varieties. 
[0016] 

This invention offers the effective manufacture approach of the baking honeycomb ceramic structure which 
does not have substantially any harmful effects as a result of emission of a carbonaceous ingredient. 
Especially, in advance of sintering, this invention calcinates ceramic a non-calcinated object with the 
sufficient temperature and the time amount of a carbonaceous ingredient to attain emission substantially, 
and before it causes a reaction with the carbonaceous ingredient substantial within the firing environments 
of kiln emitted to coincidence, removing the part at least also contains it. 
[0017] 

This invention is not limited to these, although it can apply to any ceramic ingredients which can be 
influenced [ harmful ] by emission of a carbonaceous ingredient and there are cordierite and an alumina 
content ceramic in a typical ceramic ingredient. Although this invention is henceforth explained about a 
cordierite content ceramic honeycomb material, it should not be thought that this invention is limited to this 
ingredient by this. 
[0018] 

The raw material for a ceramic batch useful to manufacture of the cordierite ceramic honeycomb structure 
object created according to this invention can be chosen from any suitable raw materials. High grade clay, 
talc, a silica, an alumina, an aluminum hydroxide, and a magnesia (MgO) generation raw material are used 
for the above ceramics from the former, and can use also for this invention enough. 
[0019] 

The desirable batch ingredients used for commercial production of the extrusion-molding cordierite ceramic 
object of very low expansion are clay, talc, and an alumina, and, generally clay consists of the tabular kaolin 
clay instead of a thing of deposition nature. The raw-material batch which can build a tabular kaolin by 
pretreatment of a deposition kaolin, and contains clay may be processed so that crystal deposition may be 
ground by the scutellum. 
[0020] 

Making it, preforming, i.e., the non-calcinated body, suitable for fabricating a desiccation batch and 
converting into cordierite by baking, can be attained by any one of much known techniques. According to 
the porosity of a request of a cordierite product, a batch can be mixed with the suitable organic substance, 
press forming can only be carried out, and it can be made the configuration of preforming, or can fabricate 
by hot pressing. 
[0021] 

The desirable fabricating method is extrusion in commercial production of a cordierite ceramic product with 
a thin wall like a plate or a ceramic honeycomb. The batch mixture suitable for extrusion molding can be 
created from a desiccation batch by mixing a desiccation batch with a suitable liquid vehicle. A vehicle can 
contain water and a carbonaceous extrusion assistant required to give a plastic moldability to a batch and 
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give sufficient reinforcement which is not damaged until it calcinates on the non-calcinated body after 

shaping. Or an extrusion assistant may be mixed with a ceramic batch ingredient. 

[0022] 

A carbonaceous extrusion assistant usually consists of a hydrocarbon ingredient of a liquid with 
volatilization, oxidation, or decomposition temperature lower than about 600 degrees C, or a solid-state, for 
example, methyl cellulose, a carboxymethyl cellulose, polyvinyl alcohol, stearin acid alkali metal, wheat 
flour, a starch paste, a glycerol, and an organic binder like a wax are contained. The batch of the above- 
mentioned type has sufficient plasticity which can be fabricated easily in preforming which generally 
contains a wall dimension thinner than 1mm very thinly by extrusion including 20 - 35% of water. The 
components pressed [ which were pressed, and could fabricate easily also with rolling or a press again, and 
were rolled out by the plasticization batch ] are assembled by the complicated gestalt by remaining [ as it 
is ] -subsequently or baking before, and are used. 
[0023] 

Furthermore, although batch mixture contains the graphite and cherry **** suitable for using as a pore 
formation agent, a wood chip, sawdust, and starch, it can contain in these the carbonaceous ingredient of 
others which are not limited. 
[0024] 

If the approach of this invention is followed, the cordierite ceramic product which does not have a desired 
crack in the two-step baking process that honeycomb structure a non-calcinated object is first calcinated 
with sufficient temperature and time amount to start emission of a carbonaceous ingredient and fully attain 
will be obtained, or [ that the carbonaceous ingredient taken in by the honeycomb non-calcinated object 
volatilizes between this initial baking phase ] — or it is emitted with the gestalt which carried out the 
imperfect reaction. Generally emission of a carbonaceous ingredient, for example, a binder, is started among 
about 100-600 degrees C according to the class of binder, and, on the other hand, generally, graphite is 
emitted among about 500-1000 degrees C. Therefore, in the above-mentioned carbonaceous ingredient 
emission phase, generally it is higher than said 1st temperature requirement in whether the ceramic non- 
calcinated object contains some elevated-temperature emission carbon like graphite, or heating to the 1st 
temperature higher than said 2nd temperature requirement is required, or [ volatilizing ] — or since the 
emission of a carbonaceous ingredient which carried out the imperfect reaction makes continuously the 
thermal emission which is not desirable as a result of the combustion in the baking space in kiln cause, in an 
initial baking phase, removing some emitted organic materials [ at least ] which are not desirable in the part 
near the emission location in kiln is included. In other words, the approach of this invention does not make 
the emitted carbonaceous ingredient cause a substantial reaction with a firing environments. 
[0025] 

behind the above-mentioned initial carbonaceous ingredient removal baking phase, with sufficient time 
amount and temperature for the dominant crystal phase of a ceramic honeycomb structure a non-calcinated 
object to start the inversion to the baking honeycomb object which is cordierite, and fully attain further, 
ceramic a non-calcinated object is boiled as usual, and is calcinated. When a ceramic ingredient contains a 
cordierite content ceramic, generally for the above-mentioned purpose, the 1340-1450-degree C temperature 
requirement is suitable. 
[0026] 

Next, the baking kiln according to this invention is explained more to a detail with reference to an 

accompanying drawing. 

[0027] 

Drawing 2 is the schematic drawing showing the configuration of the gestalt of operation of the tunnel kiln 
for performing the baking process according to this invention. In the gestalt of this operation, a tunnel kiln 
10 includes the carbonaceous ingredient emission field 14 which is located on the lower stream of a river of 
the plenum chamber field 12 and the plenum chamber field 12, and has two or more removal areas (Zl- 
Z12). This kiln includes further the sintering field 16 on the lower stream of a river of the carbonaceous 
ingredient emission field 14 (the part is illustrated). The exhaust air removal network 18 for removing the 
emitted carbonaceous ingredient is formed, and it leads to the removal area of the emission field 14 
effectively. 
[0028] 

the exhaust air removal network 1 8 — plurality — at least one exhaust port 20 is included about each removal 
area in detail. The emitted carbonaceous ingredient in the gestalt which let these exhaust ports 20 pass and 
carried out the imperfect reaction of whether it volatilizes is removed, and, as for each of an exhaust port 20, 
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it is desirable that it is in the roof of kiln about each related removal area, each of an exhaust port 20 — the 
2nd collection — it leads to the conduit 22 effectively. Although it is explained in full detail noting that the 
gestalt of the implementation explained on these specifications has an exhaust port in a roof, it must be 
cautious of important requirements not restricting that volatile matter is being in the location removed most 
easily or most efficiently, and is a roof, for example, being in a side attachment wall or the kiln lower part 
about the location of an exhaust port. 
[0029] 

About the configuration of an exhaust port, if it is men of the same trade, the exhaust port of the 
configuration of having been most suitable for the optimal and efficient removal of the emitted 
carbonaceous ingredient can be determined experientially, and it can take in in the configuration of a tunnel 
kiln. 
[0030] 

the 2nd collection — each of a conduit 22 — the main collection — it leads effective in a conduit 24. the 2nd 
collection — a conduit and the main collection — the connection to which a conduit leads ~ the upstream — 
the 2nd collection — it is desirable that a conduit is alike, respectively and the damper valve 26 is formed, a 
ventilating fan — the main collection — length required to lead effective in a conduit 24 and exhaust the 
emitted carbonaceous ingredient is given to the firing environments of kiln — as — ******. furthermore, the 
damper valve 28 — the main collection « it is prepared in the conduit 24. making removal of the 
carbonaceous ingredient which could adjust each of the damper valve 26 so that the removal areas Zl-Zl 1 
might be alike, respectively, it might set and suitable length of exhaust air might be obtained according to an 
individual, thus was emitted change for every removal area — and/or, it can be made to change much 
collection of the 2nd ~ control by length of a conduit 26 and the involved exhaust port 20, therefore the 
whole kiln firing environments is performed by accommodation of the damper valve 28. 
[0031] 

The die length of an emission field and the die length of many removal areas are the design which 
accommodation hears can adjust the exhaust air profile to the whole emission field in the die length which 
can include carbonaceous ingredient emission and the removal temperature requirement of various 
presentations of a large number which change for every presentation, and the requirements for organic 
material removal, i.e., the range of about 100 to 600 degrees C. 
[0032] 

the kiln of a conventional type — the any — although — the thing which affect the temperature control 
maintenance capacity of the kiln of a conventional type, which volatilized and for which it reaches and/or 
the carbonaceous ingredient which carried out the imperfect reaction is emitted became clear by experiment. 
The main causes of the above-mentioned effect are that the carbonaceous ingredient with which the emitted 
ingredient near the part where the carbonaceous ingredient was emitted flows as a result of a "crown drift" 
and which was emitted in the hotter down-stream area burns within a firing environments. This crown drift 
is produced from the upper area of the high-tension side by the elevated-temperature gas currently led as a 
result of this differential pressure between areas to the down-stream area of the low-tension side (negative 
pressure side). The emitted carbonaceous ingredient in the above-mentioned gestalt which carried out 
volatilization and/or an imperfect reaction which can be burned reacts with the oxygen which can be used 
while going to an elevated-temperature side area, burns, and emits heat in this process. A lot of above- 
mentioned emission heat makes it go up from the laying temperature of a request of the temperature of the 
area more generally than heat required for the area to maintain laying temperature. This is not very desirable 
in order that a crack may go into the ceramic honeycomb structure object in kiln as a result which loses 
control of a baking process. 
[0033] 

or [ that , as for the advantage of the kiln of this invention mentioned above , the above is volatilize ] — or 
some of organic materials or all that carried out the imperfect reaction is near the emit point in the wear 
space of a tunnel kiln , namely , since kaln is design so that it may be remove from a firing environments 
before obtain the chance for the emitted carbonaceous ingredient to react , it is that the combustion , i.e. , 
generating of thermal emission , which is not desirable as for the above is prevent . especially the emitted 
carbonaceous ingredient that is carrying out volatilization or an imperfect reaction is drawn in an exhaust 
port 20 with a ventilating fan — having — the 2nd collection — a conduit 22 — a passage — continuing — the 
main collection — a conduit 24 — a passage — final — a ventilating fan — passing — there — exhausting — 
having . 
[0034] 
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Drawing 3 is the schematic drawing explaining the configuration of the gestalt of another operation of the 
tunnel kiln for performing the baking process according to this invention. The same reference figure as 
drawing 2 is given to the same or, same element of drawing 3 , and those explanation is omitted. It differs 
from the gestalt of operation of dra wing 2 in that an exhaust air removal network contains a series of four 
openings allotted to each of the removal areas Zl-Zl 1 in order that the gestalt of operation of drawing 3 
may remove the emitted carbonaceous ingredient which is carrying out the imperfect reaction of whether it 
is volatilizing from a firing environments. The removal area which took in the slit which is prepared not in a 
series of roof exhaust ports but in a long exhaust port, i.e., a roof, for removal of the emitted carbonaceous 
ingredient, and leads to the 2nd conduit effectively is included in the gestalt which changed the gestalt of 
this operation a little. 
[0035] 

the conduit which can choose the tunnel kiln according to this invention as an option if drawing 2 is referred 
to again — a reaction control system can be included further, the emitted carbonaceous ingredient — the 2nd 
collection — a conduit 22 and the main collection — a conduit — if it is condensed in the 24 interior and 
conditions (an oxygen density and temperature) are suitable — a carbonaceous ingredient — a conduit — in 
space, ignite freely and it may burn, a conduit — this free combustion within space duct work — not being 
desirable ~ therefore — a conduit — the conduit designed so that control of the above-mentioned free 
reaction of an inner carbonaceous ingredient might be assisted — a reaction control system is included, this 
conduit — a reaction control system — a temperature monitor and a conduit — time inner temperature is 
higher than fixed temperature — the main collection ~ a conduit 24 and the 2nd collection — the network for 
introducing gas with few oxygen contents into a conduit 22 is included. As for hypoxia gas, it is desirable to 
consist of gas which was rich in nitrogen or C02. a reaction control system — a ventilating fan and the main 
collection — a conduit 24 and the 2nd collection — the part during the node when a conduit 22 leads — the 
main collection — it leads to a conduit 24 effectively, the tunnel kiln configuration containing this reaction 
control system ~ setting — the damper valve 28 — a reaction control system — the main collection — it is 
allotted between the nodes and ventilating fans which lead to a conduit 24. the time of the damper valve 28 
being closed completely — the damper valve 28 — carbonaceous ingredient removal — halting — a conduit — 
in order to make easy control of the reaction which is started inside and which is not desirable, ******** 
which separates the 2nd conduit 24 from a ventilating fan is carried out. 
[0036] 

:temperature monitor on which a reactibn control system functions as follows in detail, for example, the 
sensible-heat machine which is in the upstream from the main damper in initiative tubing, — a conduit — it 
connects with the hyperthermia controller which can measure temperature with fixed laying temperature, the 
temperature of a sensible-heat machine — the main collection — a conduit and/or the 2nd collection — a 
conduit — if the fixed laying temperature which shows that combustion inside is starting is reached — the 
damper valve 30 — opening — hypoxia gas — the main collection — combustion reduces a sink and an 
oxygen density even on level unmaintainable any longer effectively to a conduit 24. coincidence — the main 
collection — a conduit — the damper valve 28 is closed and, therefore, length of the firing environments of 
kiln is stopped, the final result — a conduit — they are control of the combustion reaction inside, 
simultaneously an emitted halt of an inflow of the possible carbonaceous ingredient of combustion. 
[0037] 

The amount of carbonaceous ingredient removal of the whole system from each of each removal area 
required to acquire desired baking conditions should be notice about change to a presentation , the 
dimension of a ceramic object and a configuration , the amount of wear loading and the cell wall object 
thickness and the number of eels that a ceramic object have , and a list depending on many factors 
containing a kiln configuration and the baking schedule use . Therefore, removal conditions required to 
acquire a suitable firing environments and suitable conditions must be experientially defined to each 
ceramic / kiln system. 
[0038] 

If the tunnel kiln used for the ceramic honeycomb structure object baking process and this process of this 
invention is followed so that clearly from the above-mentioned explanation, the baking conditions which 
can make small the temperature gradient between the inside part of a ceramic object and a lateral part in a 
honeycomb structure object by the emission and removal through the exhaust air removal field and network 
of this invention of a carbonaceous ingredient will be acquired. In other words, the baking conditions which 
were far suitable for manufacture of a baking ceramic honeycomb structure object without heat deformation 
and a heat induction crack are acquired. 
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[Brief Description of the Drawings] 
[Dra wing 1] 

It is a graph showing the temperature gradient between the core of the ceramic honeycomb structure object 
which was formed by the conventional baking approach and calcinated, and a surface. [Drawing 2] 
It is the schematic drawing showing the tunnel kiln equipment in which use suitable for activation of the 
process for calcinating the ceramic honeycomb object structure according to this invention is possible. 
[Drawin g 3] 

It is the schematic drawing showing the gestalt of another operation of the tunnel kiln equipment in which 
use suitable for activation of the process for calcinating the ceramic honeycomb object structure according 
to this invention is possible. [Description of Notations] 

10 Tunnel Kiln 12 Plenum Chamber Field 14 Carbonaceous Ingredient Emission Field 16 Sintering Field 18 
Exhaust Air Removal Network 



[Translation done.] 
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* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




CO 



CM 



m 



4ei 

si 
m m 
m m 

i 

i 
i 



pi 
n 



GO 



CO 



m 



CD 



o 
to 

CO 



CO 



CD 

to 

CNJ 



o cd 

CD iO 
CNJ T- 



(0.) STB? 

[Drawing 2] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/12/2006 



JP,2001-527202,A [DRAWINGS] 



Page 2 of 3 




[D rawing 3] 
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